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can] 3';*fi««4*o^3-^-6-';y« 

ft Foy-f— fef Sr 3 - Ff h D N AfcUfc-r* . 

3 3cODNAA»A.±ie»«Sr3-F-ri.DNA^^Br 

DNAjfH. 
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imm 1 1 eauwejw* 1 am? $ swan 

X'* £ ti h ?iv a - x - 6 - 'J y m r b F d y * - -t\ 
[»**2 J n««i KA*)?fca-x- 6 - 'J y& 
ft Foy-h— fcf£n-K-f &DNA. 

[in** 3 ] iefw^ffifiis#iiea^ssie?ii+6 

2 9frt> 2 0 8 3 i-CcofflSEWt'^Sil&^un-X 
-6-L/yRf t Fay*-- tfSrn-F-fiDNA. 

[000 1] 

y y K f t f d y f - * «t ^ * ft & 3 - f t s d n a 

[0002] 

[t£*<7>ttfSI ^;P3-^-6-U>*Kft Fay*- 
*f[ECl. 1. 1 . 49] ii. -A yy&®S8 
<7M%X'h 9 . ^' /lo-x- 6 - 'J > B?t N A D P -t-fc 

tth^m&nmxh h . ?iV a— A - 6 - 'J 
ySrh Fay-j— 4f*3-F-f6DNAK:o^TU, 
Ktt4» , CJ±XyX»J tT -3iJ (Escherich 
i a c o 1 i ) i^COitfs?- [ J . B a c t e r i 
o 1 . , Vo I . 1 73, p. 968 ( 1 99 
1 ) ] , x.)l*7 4-7 • ? U ^y-t ;(Erwinia 

chrysanthemi ) &3fc£)S;6rF- [Gen 
e. Vol.101, p. 51(1991)]. o 
>f r?/X F y ? • ^•fey^rD^f fX (Leuconos 
toe mesentero ides) te^kCDfefc^F 
[J. Biol. Chem. , Vol.266, 

p. i30 2 8(i99i)] m\ man. f <n 

[0 0 0 3] L*»L5r#*fe, TS S£-L/£ 
< ffl ^ feiir ^ 6 3 'J *S*BB(co i i , SI* 9 > ' < 
? J: CX*<fl«EWCo^Tt±W* S tiX ufco , 

[0004] 

[»fl*<W»LJ:otr*IHIHRC ******* 

amtsw^n-x- 6 - u y»f t Foy*-*« 

«tl/*il«:3-F-r6DNA^*«l*qi4ilTV^. 
[0005] 

iiHitJiws-f *fc<w>*R] ±eiw 

X- 6 - »J y»f b Hoy*— tffcjttf *fl*3- Ft 
*DNA*«IWPrifC**Cl:M^HlL. 

E*»* 1 IBttOT S /BBW-WftiJli*^ 

6 - y y«f t Fay*--tf*s a- ft & d 

NAIC#«. 



[0006} 

imn^mmm *%ww>ia-z- e - y >■» 

f th'oyt tfai/-tflSr3-Ff 4DNA (WT, 

zwf ae^ > B&ieir 6 > u . j y *&**0}jfc&fr d 

NA, flfcWKti, ?'l/t'^7f 'J^A • 7y/<A ( B 
revibacterium f 1 avum) MJ-2 
3 3 ( F E R M BP-1497) tta^liTW^fc 

[0007] if. ±B3'J*fi«te*ife [mia. 
nm®5 1-13059 2^««s] crafts* u 

**. *fif*DNAte, Mitt. 1 5378 

(A) fc:EB^*«»CJ:*)«**^ 
S«fci*aiT*£fc#"C'*6, x>x'Jtr . mjnw) 
/yU 3-^-6- 'J yRf b Fay+-Hf<0-tf;fllStf) 
«Htt^)»t 2HK L t * U * > 'J * * 

? u * f f * r 7 v - > l t * y 5 - * ansa; 

(PCR)^fftv zwfil&F^W»lrfrftl|RCk 
[0008] KKfr«:«ffli L t . lftfe*D N AfWIK# 

*4«BPfttit Lt+ifyA-f yy y>f 3 y$rff 

— A FIX! I*»$>r5-?'\>fr»jy>fHf->'a> 

-y^-ri). 

[00 09] C^jSftftftDNA»rfr«:aa«:*J»IHRS: 
ffl^T«JOajL. *fe*ifcDNAKW-feaa«r^n-i 
mittP L/C 1 1 8 (SfijfR) / vt7 
^D~^> /L, Xi/i'J t7 ■3 , JJM109»($ 
ASH) I<7)fl5MI6»1*^fflS*fii4 

mtttTfVti y - S D S^icj: 0 7*7^ ^ FS 
ttJU-r*. ^^7X5 FC»AS/ifcDNA^tt»B 

D N A8fin-£B»#t t *«T * h . 

[0010] C^ODN ABrfr^««Wli, yf^y 

7 7U>j"f F8#SS [d i de oxy chain t 

ermination 8; Sanger, F et 
a 1 . , Proc. Nat. Acad. Sc 
i. USA. Vol.74, p. 54 6 3, 
(1 977)] Z<F>1") 

IZIX L fc±E* S $ » 2 k b <o D N A BSfr+^fi 

tStf-ryy-f 4>77U-J*frh* *%M<r)?)V 

3-x-6-yyKf b Fn y+-«i, E9W41E 
ffi^)T $ y»EW+ 1 *^4 8 4 t'^SilSr 5 y»fi 
4?tfii*3-F-f ^DNAIi, Mitf, 
ffi9i]#^ 1 Ktttf«*fi.flJ+tf>6 2 9#S*>(b 2 0 8 3 



(3) 
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m^nhDNA &fs^s . m t if * •» > -ttw > * 

fA- 1 7 a 7.X ( Sy s t f* in - 1 Plus) » 
U *a«B»<50Jftf&**^Kt# S ft & *^ 0 ^ D N A ffifr 

-»^«S*«te<7)**i:l»SixT^Tt*. MRS JVC 
v ^teffiSffi?'l*0- S fit v > 6 i cot'* o T i i 

< . $ 6(c*ft^j»EMfc'W 7'u 7^ x-t&jss 

«W^3-^- 6 - 'J yffirt 3- 

KtSiWg'PSr-arODNABrfrCca^SiiSt^T* 

ft. 

[0012] 

(A) TVtVS^r'J^A ■ 75^MJ-23 3^0 

T'l/t'A7f l J r )A-77A'AMJ-2 3 3 (FERM 
BP- 14 97) ^*»«-C*SA«f«[a 

j&:JSS 2g, (NH 4 ) 2 S0 4 7g. K 2 HP0 4 
0. 5g, KH 2 P0 4 0.5g. MgS0 4 -7H 2 

0 0. 5g, FeSO r 7H 2 0 6mg, MnSO 

, • 4-6H 2 0 6mg. BSx^X 2. 5g. tif 

ism 5g, t'tfv 2 0 0jug. tias^ray 
2 0g£3SS*W§»LTl 

u ■/ vtvtth ] i 'j 7 Y)v^xwmw^mtx^ 

[00 13] %htltzmfciWf—J** 1 Omg/m 
l«ME-r*»t*»«[«*: lOmM NaCL 
20mM HJAfflfiK (pH8. 0) , ImM ED 
TA ■ 2Na] 15m I (dMLfc. RBaSCrn-f 
-f— if K £ 1 0 0 g/m 1 OftRiiK'CiKlPL, Cil 
Sr3 7 0 CTlB*B^y^fi / <-M,Jto <X£, Krx/W 

L, 5 0rt*6B$fiHy*a<-hLT}§ffi£tf*:* f# 

WPLTWC1 OflfiH^tSHLfea. 

£ 1 0 — 1 2'CT20#fSL 5. 0 0 0 x z<ft&>bftM 

ftv *r 2 (Si^x ? / -;u S: S^rtHcaSfln LA: . *1 1 
x? /-/H^IBlCfflW* D N A*#5*»T»MK 

c:*tS:7 0%x^y-/utift?*Lta<eLt. »<b 



flfcDNAtt. rSffi [ffljg: lOmM MJX$«« 
<PH7. 5), ImM E DT A • 2Na] 5ml 5: 

[0014] ( B ) z w f jtfr^^a-frKfr^tSK 
X > X y t T • a »J ( F. s c h e r i o h i a c o I 
i ) " J . Bacterid. . Vol. 17 
3. p. 968(1991)]. x/l r> 4~T ? 'J 
•^y-t ^ (Erwinia chrysanthem 
i ) [Ge ne, Vol. 101, p. 5 1 ( 1 99 
1 ) K fc<ktf\ o>f • ^■tyfD'ff 

X (Leuconostoc mesenteroid 
es) [J. Biol. Ch em. . Vol. 2 
66, p. 13028(1991)] 
6 - 'J y»ft F P y-f— tf * 3 - F D N Ailfr?- 

*)EJd £ t k Kite? ? o- x y 
-DNASrfgftL*:* 

[0015] ^ 7--b'a«RJ!&0-MS:WTCS 

f, :25xx-/h / ml Taq DNA*1?'J>7 — 
-t\ lOmM HJ*-«BMM« <PH8. 0). 5 
OmM K C L 1 • 5 m M M g C 1 > . 0 . 2 5 m 
M dATP. 0. 25mM dCTP, 0. 25mM 
d GT P „ 0. 25mM dTTP, 0. 5jug/m 

1 »fettDNAftft*}8»L lAtM /7^7-l : 
AT(ATC)GA(TC)CA(TC)TA(TC) (TOTIGGIAA(AG)GA (E?i|# 
* 1 Ett^) 7 " S y RS9U 7 4 - 1 8 1 7U C L t Kit 
LfcEW:BK»*2) . r?-f"7-2 :GCIA 
CICCI(TG) (GC)CCAIC ( E^l## 1 E«^T S /MEW 3 

2 4-32 9 tjct L TRft LfcEW : EM#^ 3 ) , 
tLX lOOu l^)EiGa'&»*ffl^ft. ] 

#y ^ 5-<a«uBoRmfcfr««itr, 9 4t;r 1 

5 5°Ct'2^ 7 2°CT'3^$:l^'f 7;Uktl)2 
5^^;UT*4. -eLT±EEIBt1»4>flfcDNAfc 
»RL?to 

[0016] * tlftlMttmjKtf* 5 0 mM h »J X- 

ammm (ph7. 9), iomM M g ci 2 , 2 

OmM i/**X\, A b-H\ ImM ATP. lun 
it/lOjul T 4 DN A U /f— tf , 50ng/l 

Ojul pGEM-T^;- . lOng/lOjul 
PCR4S k«r&«to(C#«#Sri64DL. 1 6°CT' 

3BfflaGS*t, PCRMt|DNAtl»8«:. 
COO 1 7] O^T. [ J. Mo 1 . Bio 
1. , 5 3. 1 5 9 (1 97 0)#BS] 

SWfJSiB^Tii/X iJtT-3UJM109fe 

»«68ILfc. *fe*ifc»ll«l«tW»* [** • 
h'jrh/ lOg.Pax^rX 5g, NaCI 5 
g,*35 1 5g, Tyfy'J/' SOmgMvra 
f.m#7;hi/F 0. 2 38g, X-gal 
0 . 2 g . ^^;U^;UAT 5 H 2 m 1 8:859*^8118 
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LT1 V 'hilstth] CtfttU 3 7Tm 6B*|H« 

[001S]:? ITflUx^n B#7- 

ytTi/'jyS:lb»»SE-C5 0jLtg/m 1 6L*» 
iKtMjrhV 10g,Bfx^.X 5g, NaCI 
5 g £35S*£»JBL.T 1 U -/ VfVtth ] (Ctiffi 
L. Cfl£3 7X:?7B««»«L,fc. »«RS:4 , Cri 

o-jhsj, 8. ooo g<nm^mizMizm&*:®w 

It. JsHVlLtzMtbfrkTil'fi 'J - S D S*£ [ T. M 
aniat is, E. F. Fritsch, J. 

Sambrook, Molecular clon 
ing, P . 90-91 (1982) *H] tCct 07' 

fe(***co«4 7 0b ptfOD NABT^aSE?»]$: Vr 
li, ±E*»J:9«!}U:7?*5 KDNA«7<-* 

itnis- • 7^f-ya> (CATALYST 80 

0 Moleculer Biology Labos 
tation;Perkin -Elmer) £ffl^T7' 

S3 7 3 A DNA y-^xyt-t:J: *) TyX * V<r> 
tf AD N ABrfrtfOSSE?'! £ ifcg Lfc „ 

- 'J >8fh Kayt- tffc w«Hft^)Jt»^J: 0 . <■ 

f itg^^O-W ( EJWW>e*»9 1 WWMttBH* 

1 1 4 8#@K 1 6 14#1) T&SCfcflWIL 
fc. 

[0021] (C)zwf afg^«^BrfrS:*tf»fe 
#D N AfflKII*Kfrtf>*& 

^(tDNAJSJRgS^BamH I . EcoRI. Hi 
nd I I I. Sal I "p-ftl-F/l-irtfLfc. <Lil4>S:0 
ncorttKProbe tech 2SrfflWC"»Mf>' 

[0 0 2 2] ±12, PCRTf»^ilfczwfitfg^a 
#Br*S:«fi£. iMfctt77i/*Aa«[ [a- 32 P 3 
dCTP AA0 0 0 5Srffl^T, ^SiittSiRamd 
omPrimer DNA Labelling Ki 
t Ver. 20*S?7'o-7fc**lfc. 7<W 
-SrtlTOttftO*« [ 5 xSSCSB, 5 <t>m/i 
hSEK. 0. 5% FTy/WSM-fhU^A (SD 
S) , 0. lmg/'ml S I GMAttSSALMON 
TESTES DNA For Hybridiza 
t i o n ( 1 Omg/m 1 ) ] T6 5°CT'28#rBlTlWN 
^yij^-tf-^HySrffo^. &fc2 OxSSCtfM 



li, iaT*)*BJS [3M NaCI, 0 . 3 M ?X>K 
* h 'J ^ ^ ] , 10 0 fy^h WT^Offlflc 

>\ 2% 7 < 

[0023] ±i£T««Lfcrn-/S:Ja;i . 6 5'CT' 

-ft, tfww/'j^t'-i/ayiffo^ 7>r/i 

?-£2xSSC, 0. 1% SDST6 5X:. 15ft 

I • S S C ,0.1% S D S f b 5 C . 15 flfellS* 
*«(C«a ^flt^L^:. 7 f/i*-$BWei*: 

7 -r /UAttilv ^ *A * - i/'> y4 B 
AS-2000Jfflt^ e 

[00 24] zwfitffi^»^BrfrS:*tf 
Sfcfe(*DNA«B»*Brfr^**SJ±. BamHlHft 
fr, E c o R I Bfrtf\ Hindi II Srfi\ S a 1 I Br 
Ztl?tl%)2 kb, 3 k b , 8 k b , lOkbf 

( D ) z w f iBffi ^ fl*4H»fr **0»fe{* DNA B 

0. 2% "7;Uh-A, lOmM MgS0 4 Sr8SiDL 
fcLB»*«C, XyX'jhT- ay P2 3 29S:tt« 
U 3 71CT*»U:. * LTilfE?7'f77'J--AF 
I X I I 7 7-i>'iS£4 0 0// I (CP2 3 2 9tS*?KS: 
A£ L , 3 7*C T 1 5 *BIS« Lfc , 4ml^AI> 

iriiictt^r, 3 7x:-e-ft*WLfc, 

[00 25 ] -ho-fejuo— A7 A7*U- h 

-l£#^fcBW^££70'-K^Lfc, 7 

WJCSjMWWLfc (flMKl : [0. 5M 
NaOH, 1. 5M NaCl],jg»2: [lMh 
U^-iSK (PH7. 5) . 0. 75M NaCI], 
fSSJ3 : 2XSSC) . 7 4/U?-££$£tf7t?3L 8 
0 TC-C 3 0 ^BKraJR LT7<W^DNA mftit L 

[00 26] 7 ^;U^-tiaT^a^*» [ 5 x S S P 
E. lxfyA/^SiS, 5 0%7f^AT^h\ 0. 1 
mg/ml S I GMAttS SALMON TESTE 
SDNA For Hybridization (1 
Omg/m I) ]£-C4 2«C. l«IBrW\>fr , J^ 
-tf-i/g^iff^fe, 2 0xSSPE<7)fflfiS;(i. 3. 6 
M NaC 1 . 0. 2M NaH 2 P0 4 . 0 . 0 2M 
EDTA-C**. lie (C) 

4 2 a CT— ft. A-f7''jr"f-b'-^3>$r?T-o^, 

[00 27 ] 7f/^-J5xSSPE, 1 xf>A/P 
5 0% *tl>2*7$ mm? 4 2*C. 15#H 
fS^HcHa$it^^a^L^, mzV4)\s9-*2 
xSSPE. 0. 1% KT^HSR^hy^SaT- 
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4 2°C, I 5ttt$tt*t)HZfi&Zittxtfbik#ltz* 7 

y/T^7^fif-BAS-2 OOOtfflv^fc. 
[0028] SWr7-7^77h7#n-x£#^ 

r . 2 o o ^ i o s M«»ffl(2»« itz . ±K»a i o 

'J P2 3 2 91*3 00// 1 fc*£l, hy7"7#o-2, 

*»*jDi, h>y7*7#D-X$rS#&oT. 

SftSMlOifc, ^Lt5. 0 00 rpm-C'5-»Hil^ 
U ±fi*£*fc, HCDNaseSlfRNas e 
(*»«*lxcg/m 1 ) £flD*, 3 7'CTM 5-flfilft 

^4 6 . 0 0 0 ) - 2 M N a C 1' £Ml . 1 
WftlL/ifl 4°C. 10, OOOrpmtlOM 
iltttt. ±«*«r*AKI»*L«:* 2 5 0/z lcDMJX 
-EDTA${»&£flD;iT!?&SU 5^1^010% H 
t^/HR»^ h »J ^^SrjDi . 6 8 0 Cf5^f9l^f*, 
1 0 ju 1 c7) 5 M NaCl £jQ;c> Hft<7)7 x 
^on^;UA$:Jai/i:<!gSL^. 12, OOOrp 
mtl 0#KfiS'DU 7KJBSr*rLv^i-^(3»L^ tf 
4yrnyv-/WfcKtt, 7 0% x77-^ft#K 
J*$-t*\ 5 0ju 1 ^b'Jx-^BaSffJS^BfflUc 
[0029] &±<?>miPC»ktltzX F I X I I DN 
ABamHItWU:, WitoiTtfv-AVm 
mtX. zwf«firW)-«t*tr»ft»DNA^)Ba 
mH I»rfr£#*- ttHLfc, lOBamH I»fr«2 
kb^pUCll 8W;7d-->/U:, ^7"7n 
--y/LfcBamH I fflffr#2 k b££Op UC l l 
8iBamHItflIIRL B amH IBrfrSrHKLfc. 

[0030] (E)zwf itg^acoMKwae 
(D) JST1»feiifc*S3»2kb<0DNABr>i-}8SI8: 
SIERPSS a u 3 A I Srffl^T 3 7<CT'*fi3LT D N A 

C 1 1 8*MR»*BamH ItflJBrLfc. »4>#X?f< 
77-DNAffitfk&tt#jBDNAK#k£?i£U - 

^ai**t:* n^iianaK** 5 0 m m h y **g®$ 

(pH7. 6) , lOmM V1r*XV A Y-)V, lm 
M ATP „ LOmM Mg C 1 2 . *3 itf 1 u n i t 
/I0u\ T4 DN A IJtf-HfkftS 
SttoU ^^-DNABrfrk»^MKDNAKfrfcS: 

[00 3 1] JJEkH»C*SS»2kbWDNA»fr 
fS«*MHB»Taq I kSOE£tfT^»#&?DNASi 
fr^MKL^. ?D--yW^-pUC 1 1 8£SI 



fflfrftWDNAttt*?**:. f» Wife r 9*5 Kffl« 
rfflo. SiJCiOxyX'Jtr . 3'J JM 1 0 91*5: 

[00 32] ±K8i«»ttG£tf LfcM** » 
«*»itU f»6*lfe»«»J: 97*9X5 HDNASrtt 
HiU:, tt4U:r7Xc KDNAfcfflot , <7 7- 
pUC 1 1 8^A&^a»»8?DNABrfrtfOiaSid 
WSr*JtLfc< tit. Cil^^H^^iS^l^il^i. 

• X;f7-ttK(7)i/-7X>X8?ffV7 h * 
— |> T • / -b >* 7 7 — (Autoassemb I e r ) 

[00 33] ^*S3I. E?jS 1 1 
*10*<o 1 9 6 5#Bfl««WAWJ!Lfc. -Ht£ffl 
Kltzf yitnnr s y K~ft«jik Bt*a<ox> x «j 
t r • 3 \) <n ?')V n - x - 6 - 'J yR-rt K n y+~tf 
sot a y is-^Witt <7)tai§H4^)Jti«c «fc o . sw* 1 

ISKcOSSief'l+^6 2 9# H*»*> 1 9 6 5#B^*7"U 
tV<7r^ • 7 5A'AMJ- 2 3 3<r)7'H3-X- 

6 - 'J yRr t FDyt-^figfo^-ry y — f < 
y 7 7 AC0±SSf* £ i k I tz • 
[0034] (F)zwf ^££SK?']ifc5t 

If, IS««. ^KE^. Vol. 8. No. 9 (it 
fl), p. 49(1 990) mm $rffo/: u 
*DNAj£coRIt#»U:o CCODNA^ft?^$: 
7^a-xy;^ttSR*«iLfca, ( C ) X"&biitd&% 
*##(cLT3kb«rf*^DNA#W»t#tfT^n-- 

[00 35] :^7#o-XW4^^ B I 01 0 1 
ttRGENECLEAN I I SrfflV^TD N A^UfftS- 
ffilii L tz, x IXaTWBtiL [50m M h \) X -fiK 
(pH7. 9) . lOmMMgC 1 2 . 2 0mM 
yf^l/^b-/k ImM ATP. 1 unity' 
1 Oxi 1 T4DNA'J#-Hf . 10jug/ml * 
fe#DNA(7)EcoRI»] k*4i^^#*#fc 

»tou 1 6°cr-%sjEs*T, DNA^wimsree 

[00 36 ] m^X . ?vA-?-n [CTGAGCTGGAAGATTC 

tgg ( mm^ i %m<nmm\<n 1 9 4 3#s*»fc 1 

9 5 9#g : 4 ) . CGAAAGCTGCATCATCATC (R 

WW 1 lee^^Sie?'!^ 875#1^893#B^> 

tan«:E-yi#^5) ].fciflv*T, jje^aeit^Skfi 

[00 37 ] »/9ftfcDNA*l»E^ftTpGEM- 
T^^-tCg^L. lyX'JtT- JM 1 09t' 
t7yo-->7'L. TWJ-SDS &X"tititi l tz o 

*£T7*5g l . i lee^asie^i* 1 9 6 



(6) 



»BW9-2 24 6 6 1 



6 $ g frb 2 2 6 0 #@ <7)JaSE WX'h hZt ti*fi h 

[00 38] WUicT)^. l ?£>2 . 

26 0 bpcODN AJSSKFijJ^L^. ifc^lfcttiS 

ft Koy^-^rayK-»siiit^fflRtt^it« 

fcj: 0 , E*I**>E#»^ 1 E»)«aHWW»6 2 9# 
a*^2 08 3#a*W7'UtV\^f^ , >A • 7 7^'^ 
M J - 2 3 3<7)7"/U3-^-6- , ;>i$f t FDjrt- 
■fitffi^-C* 0 . «H«W>7 a -/beau. Efl*^ 1 
leifc^ ray befit* & ^ t I tz . 

[0039] 



[00401 

EM## : 1 
EWOftS : 2 260 



EWWS : KB 
Ef'I^SS : Genomic UNA 



EM 

GATCCGATGA GGCTTTGGCT CTGCGTGGCA AGGCAGGCGT TGCCAACGCT CAGCGCGCTT 
ACGCTGTGTA CAAGGAGCTT TTCGACGCCG CCGAGCTGCC TGTAAGGCGC CAACACTCAG 
CGCCCACTGT GGGCATCCAC CGGCGTGAAG AACCCTGCGT ACGCTGCAAC TCTTTACGTT 
TCCGAGCTGG CTGGTCCAAA CACCGTCAAC ACCATGCCAG AAGGCACCAT CGACGCTGTT 
CTGGAACTGG GCAACCTGCA CGGTGACAAC CTGTCCAACT CCGCGGCAGA AGCTGACGCT 
GTGTTCTCCC AGCTTGAGGC TCTGGGCGTT GACTTGGCAG ATGTCTTCCA GGTCCTGGAG 
ACCGAGGCCG TGGACAAGTT CGTTGCTTCT TGGAGCGAAC TGCTTGAGTC CATGGAAGCT 
CGCCTGAAGT AGAATCAGCA CGCTGCATCA GTAACGGCGA CATGAAATCG AATTAGTTCG 
ATCTTATGTG GCCGTTACAC ATCTTTCATT AAAGAAAGGA TCGTGACGCT TACCATCGTG 
AGCACAAAAC ACGACCCCCT CCAGCTGGAC AAACCCACTG CGCGACCCGC AGGATAAACG 
AaCCCCCGC ATCGCTGGCC CTTCCGGC 

ATG GTG ATC TTC GGT GTC ACT GGC GAC TTG GCT CGA AAG AAG CTG CTC 
Met Val Me Phe Gly Val Thr Gly Asp Leu Ala Arg Lys Lys Leu Leu 

15 10 15 

CCC GCC ATT TAT GAT CTA GCA AAC CGC GGA TTG CTG CCC CCA GGA TTC 
Pro Ala He Tyr .Asp Leu Ala Asn An? Gly Leu Leu Pro Pro Gly Phe 

20 25 r 30 

TCG TTG GTA GGT TAC GGC CGC CGC GAA TGG TCC AAA GAA GAC TTT GAA 
Ser Leu Val Gly Tyr Gly Arg Arg Glu Trp Ser Lys Glu Asp Phe Glu 

35 40 45 

AAA TAC GTA CGC GAT GCC GCA AGT GCT GGT GCT CGT ACG GAA TTC CGT 
Lys Tyr Val Arg Asp Ala Ala Ser Ala Gly Ala Arg Thr Glu Phe Arg 

50 55 60 

GAA AAT GTT TGG GAG CGC CTC GCC GAG GGT ATG GAA TTT GTT CGC GGC 
Glu Asn Val Trp Glu Arg Leu Ala Glu Gly Met Glu Phe Val .Arg Gly 
65 70 75 80 

AAC TTT GAT GAT GAT GCA GCT TTC GAC AAC CTC GCT GCA ACA CTC AAG 
Asn Phe Asp Asp Asp Ala Ala Phe Asp Asn Leu Ala Ala Thr Leu Lys 

85 90 95 

CGC ATC GAC AAA ACC CGc GGC ACC GCc GGC AAC TGG GCT TAC TAC CTG 
Arg lie Asp Lys Thr Arg Gly Thr Ala Gly Asn Trp Ala Tyr Tyr Leu 

100 105 110 

TCC ATT CCA CCA GAT TCC TTC GCA GCG GTC TGC CAC CaG CTG GAG CGT 
Ser lie Pro Pro .Asp Ser Phe Ala Ala Val Cys His Gin Leu Glu Arg 
115 120 125 
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TCC GGC ATG GCT GAA TCC ACC GAA GAA GCA TGG CGC CGC GTG ATC ATC 1060 
Ser Gly Met Ala Glu Ser Thr Glu Glu Ala Trp Arg Arg Val lie He 

130 135 140 

GAG AAg CCT TTC GGC CAC AAC CTC GAA TCC GCA CAC GAG.CTC AAC CAG 1108 
Glu Lys Pro Phe Gly His Asn Leu Glu Ser Ala His Glu Leu Asn Gin 
145 150 155 160 

CTG GTC AAC GCA GTC TTC CCA GAA TCT TCT GTG TTC CGC ATC GAC CAC 1156 
Leu Val Asn Ala Val Phe Pro Glu Ser Ser Val Phe Arg He Asp His 

165 170 175 

TAT TTG GGC AAG GAA ACA GTT CAA AAC ATC CTG GCT CTG CGT TTT GCT 1204 
Tyr Leu Gly Lys Glu Thr Val Gin Asn He Leu Ala Leu Arg Phe Ala 

180 185 190 

AAC CAG CTG TTT GAG CCA CTG TGG AAC TcC AAC TAC GTT GAC CAC GTC 1252 
Asn Gin Leu Phe Glu Pro Leu Trp Asn Ser Asn Tyr Val Asp His Val 

195 200 205 

CAG ATC ACC ATG GCT GAA GAT ATT GGC TTG GGT GGA CGT GCT GGT TAC 1300 
Gin lie Thr Met Ala Glu Asp lie Gly Leu Gly Gly Arg Ala Gly Tyr 

210 215 220 

TAC GAC GGC ATC GGC GCA GcC CGC GAC GTC ATC CAG AAC CAC (TG ATC 1348 
Tyr .Asp Gly He Gly Ala Ala Arg Asp Val He Gin Asn His Leu He 
225 230 235 240 

CAG CTC TTG GCT CTG GTT GCC ATG GAA GAA CCA ATT TCT TTC GTG CCA 1396 
Gin Leu Leu Ala Leu Val Ala Met Glu Glu Pro He Ser Phe Val Pro 

245 250 255 

GCG CAG CTG CAG GCA GAA AAG ATC AAG GTG CTC TCT GCG ACA AAG CCG 1444 
Ala Gin Leu Gin Ala Glu Lys He Lys Val Leu Ser Ala Thr Lys Pro 

260 265 270 

TGC TAC CCA TTG GAT AAA ACC TCC GCT CGT GGT CAG TAC GCT GCC GGT 1492 
Cys Tyr Pro Leu Asp Lys Thr Ser Ala Arg Gly Gin Tyr Ala Ala Gly 

275 280 285 

TGG CAG GGC TCT GAG TTA GTC AAG GGA CTT CGC GAa GAA GAT GGC TTC 1540 
Trp Gin Gly Ser Glu Leu Val Lys Gly Leu Arg Glu Glu Asp Gly Phe 

290 295 300 

AAC CCT GAG TCC ACC ACT GAG ACT TTT GCG GCT TGT ACC TTA GAG ATC 1588 
Asn Pro Glu Ser Thr Thr Glu Thr Phe Ala Ala Cys Thr Leu Glu He 
305 310 315 320 

ACG TCT CGT CGC TGG GCT GGT GTG CCG TTC TAC CTG CGC ACC GGT AAG 1636 
Thr Ser Arg Arg Trp Ala Gly Val Pro Phe Tyr Leu Arg Thr Gly Lys 

325 330 335 

CGT CTT GGT CGC CGT GTT ACT GAG ATT GCC GTG GTG TTT AAA GAC GCA 1684 
Arg Leu Gly Arg Arg Val Thr Glu He Ala Val Val Phe Lys Asp Ala 

340 345 350 

CCA CAC CAG CCT TTC GAC GGC GAC ATG ACT GTA TCC CTT GGC CAA AAC 1732 
Pro His Gin Pro Phe Asp Gly Asp Met Thr Val Ser Leu Gly Gin Asn 

355 360 365 

GCC ATC GTG ATT CGC GTG CAG CCT GAT GAA GGT GTG CTC ATC CGC TTC 1780 
Ala He Val He Arg Val Gin Pro Asp Glu Gly Val Leu He Arg Phe 

370 375 380 

GGT TCC AAG GTT CCA GGT TCT GCC ATG GAA GTC CGT GAC GTC AAC ATG 1828 
Gly Ser Lys Val Pro Gly Ser Ala Met Glu Val Arg Asp Val Asn Met 
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385 390 395 400 

GAC TTC TCC TAC TCA GAA TCC TTC ACT GAA GAA TCA CCT GAA GCA TAC 
Asp Phe Ser Tyr Ser Glu Ser Phe Thr Glu Glu Ser Pro GIu Ala Tyr 

405 410 415 

GAG CGC CTT ATC TTg GAT GCG CTG TTG GAT GAA TCC AGC CTT TTC CQ 
Glu Arg Leu He Leu Asp Ala Leu Leu Asp Glu Ser Ser Leu Phe Pro 

420 425 * 430 

ACC AAC GAG GAA GTG GAA CTG AGC TGG AAG ATT CTG GAT CCA ATT CTT 
Thr Asn Glu Glu V a | Glu Leu Ser Trp Lys He Leu Asp Pro He Leu 

435 440 445 

GAA GCA TGG GAT GCC GAT GGA GAA CCA GAG GAT TAC CCA GCA GGT ACG 
Glu Ala Trp Asp Ala Asp Gly Glu Pro Glu Asp Tyr Pro Ala Gly Thr 

450 455 460 

TGG GGT CCA AAG AGC GCT GAT GAA ATG CTT TCC CGC AAC GGT CAC ACC 
Trp Gly Pro Lys Ser Ala Asp Glu Met Leu Ser Arg Asn Gly His Thr 
465 470 475 480 

TGG CGC AGG CCA TAATTTAGGG GCAAAAAATG ATCTTTGAAC TTCCGGATAC 
Trp Arg Arg Pro 

484 

CACCACCCAG CAAATTTCCA AGACCCTAAC TCGACTGCGT GAATCGGGCA CCCAGGTCAC 
CACCGGCCGA GTGCTCACCC TCATCGTGGT CACTGACTCC GAAAGCGATG TCGCTGCAGT 
TACCGAGTCC ACCAATGAAG 
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